NJOG 2018 Jul-Dec; 27(3):6-9

Review Article

Genetic Testing for Hereditary Gynaecological Cancer: An important
and a New Avenue for developing Countries Genetic
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ABSTRACT

Aims: To explore the scope of genetic testing for gynecological cancer in Nepal.

Methods: Review of genetic testing methods and assessment of facilities and barriers within the country.

Results: Country’s resources are still limited but the genetic testing cost is decreasing substantially. Gynecological service providers are
increasing to provide services who can be the appropriate candidates to acquire training on genetic testing.

Conclusions: Hereditary cancer diagnosis using stable buccal swab would be feasible with appropriate training.
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INTRODUCTION

Poor health within countries and inequities between
countries are largely caused by the unequal
distribution of power, income, goods and services,
resulting from a combination of poor social policies,
unfair economic arrangements and bad politics.!
Cancer has historically been given low priority in
developing countries. Only 5% of global spending
on cancer is directed towards developing countries,
which have 80% of the world’s population.”? By 2020,
the International Agency for Research on Cancer, a
branch of the World Health Organization, predicts
16 million new cases of cancer per year, with cancer
overtaking heart disease to become the world’s
number 1 killer. Currently 12.5% of all deaths are
caused by cancer, which is more than HIV/acquired
immunodeficiency syndrome (AIDS), tuberculosis,
and malaria combined.’ In 2014, the leading causes
of cancer mortality in women in Nepal were cervical
(18.4%), breast (11.6%), endometrial (9.5%) and
ovarian cancer (7%).* Despite a significant cancer
incidence and mortality, Nepal has yet to establish
an operational cancer policy, strategy or action plan.
A cancer registry supported by the World Health
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Organization was established in 2005 to collect
cancer data from seven major hospitals; however
data from much of the country’s population remains
uncollected.’

DISCUSSION

Hereditary gynecologic cancer

A gynecological cancer diagnosis may identify women
at risk of germline mutations in BRCA1, BRCA2
or in the mismatch repair (MMR) genes. Since the
identification of the BRCA1/2 cancer susceptibility
genes in 1994, there have been significant advances
in our knowledge of the cancer risks for mutation
carriers.*’” Meta-analyses indicate that a BRCAI1
mutation carries a 47-66% probability of developing
breast cancer and a 35—46% probability of developing
ovarian cancer over a woman’s lifetime and with a
BRCA2 mutation, it is 40— 57% for breast and 13—
23% for ovarian cancer.®

Lynch syndrome, also referred to as Hereditary
Non- Polyposis Colorectal Cancer (HNPCC), is
an autosomal dominant disease that may lead to
colorectal, endometrial, gastric and ovarian cancer.
Lynch syndrome is caused by germline mutations in
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DNA mismatch repair (MMR) genes, which include
MLH1, MSH2, MSH6 and PMS2. The estimated risk
of developing endometrial, colorectal and ovarian
cancer for patients with MMR gene mutations by
the age of 70 years is 15-30%, 25-37% and 8-15%
respectively.”!® There are considerable variations
between risks associated with each gene.

Timely genetic testing of selected patients may
influence treatment, enable concurrent or future
risk reducing screening and surgery, and provide
opportunities for identification of at-risk relatives.!
Risk reducing salpingo-oophorectomy is a minimally
invasive procedure which not only dramatically
reduces ovarian and fallopian cancer risk, but also
reduces the risk of breast cancer, particularly if done
pre-menopausally. It has been shown to be associated
with a lower risk of ovarian cancer, a lower risk
of breast cancer, lower all-cause mortality, breast
cancer-specific mortality, and ovarian cancer-specific
mortality in BRCA1/2 mutation carriers. The most
effective single intervention for BRCA1 mutation
carriers is salpingo-oophorectomy at age 40, yielding
a 15% absolute survival gain.'>"* Prophylactic
hysterectomy with bilateral salpingo-oophorectomy
is an effective strategy for preventing endometrial and
ovarian cancer in women with Lynch syndrome.'*
Annual colonoscopy has proven benefits in reducing
cancer incidence in mis-match repair mutation
carriers.”” In resource poor developing nations,
these screening and risk-reducing interventions have
the potential to reduce the cancer burden in a cost-
effective manner.

Barriers to implementation of a hereditary
cancer identification process in a developing
nation

Although there have been recent advances in the
availability of genetic testing in many developing
countries, there is disparity in skills and knowledge
among the health care providers regarding the
availability of modern scientific tools, and recognition
of the benefits of genetic testing for gynecological
cancers. As such, there is a great need for the
introduction of further genetic counseling education
and hereditary cancer services for gynecological care
in Nepal.'* However, multiple barriers need to be
overcome.

Late presentation

Limited public awareness of the symptoms of
gynecological cancers is a major barrier for the early
diagnosis of gynecological cancers in developing
nations such as Nepal.

Limited access to specialized services

There is mal-distribution of health services, with
specialized health services being available only in
few major cities of the country. There is no access
to specialized health care services or diagnostic
facilities in other parts of the country. The centers
are concentrated within capital city Kathmandu."
Low health literacy with a health literacy rate of 57%
and 66% in females and males respectively, many
Nepalese patients may not have the capacity to obtain
and understand the basic health information necessary
to be able to make appropriate health decisions.'®
One of the biggest challenges to improving health
outcomes is educating women and empowering
them with the health knowledge necessary to seek
appropriate health care and make informed decisions.
This is particularly relevant with regard to hereditary
cancers, as women in developing nations are unlikely
to be well informed about opportunities for genetic
testing and preventive and risk reducing strategies.
Further to this, the outflow of patients going to
neighboring India for treatment results in under-
reporting of cancer cases by family members, and
the absence of a standardized central registry further
impedes the clinician’s ability to obtain an accurate
family history. Cultural, religious and traditional
health practices persisting secrecy around cancer
diagnosis inhibits knowledge of family history, and is
a major barrier to the recognition of hereditary cancer
syndromes. Traditionally, doctors in Nepal do not
discuss a diagnosis of malignancy with their patients.
Instead, discussion is more likely to take place with
family members, who then filter the information
that the patient receives. This is accepted by the
professionals in Nepal as an unchallengeable tenet
of Nepal’s illness culture.'” Women diagnosed with
cancer may not be in a position to make autonomous
decisions about genetic assessment.

Geographical barriers

The topography of Nepal impedes access to medical
services, impacting most on preventive health
care and asymptomatic screening.”® In developing
countries such as Nepal, testing for hereditary cancers
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may be impaired by inadequate infrastructure for the
transportation of samples (particularly from remote
areas) to high quality laboratories for processing and
interpretation.

Economic barriers

Diagnosed patients may not seek treatment because
of financial barriers prohibiting many families from
receiving potentially lifesaving treatment. With a
per capita income of USD 600, many Nepalese are
unable to afford expensive cancer treatments due to
the lack of publicly funded health care or proper health
insurance. The indirect cost in the treatment process
is often overlooked (transport, accommodation
and meals). Despite the gradually reducing trend in
cervical cancer diagnosis as a result of the Human
Papillomavirus (HPV) vaccine in developed nations,
cervical cancer remains a priority in developing
countries. Along with this, hereditary cancers face
significant competition with infectious diseases,
maternal mortality and other health needs vying for the
limited resources, infrastructures, laboratory facilities
and scarcity of qualified health professionals.

Development of educational module screen for
care providers

In developing countries, in order to make an impact
in the management of gynecological cancer, the
treating gynecologist should be trained and skilled in
counseling techniques which will ultimately maximize
the detection of mutation carriers. The information

applies to a relatively small number of patients in
any practice, and the evidence base changes rapidly,
making it difficult for all but the most specialized
providers to stay up to date. In our previous study it
was found that approximately 46% of all clinicians felt
prepared to answer patient’s questions about genetic
testing for gynecologic cancer. However, while 94%
of gynecologic oncologists felt prepared, only 47%
of gynecologists and 26% of other clinicians did
so, despite 86% of gynecologists and 71% of other
clinicians reporting that patients had asked questions
about genetic testing.!®

CONCLUSIONS

Although the position of women has improved
substantially in Nepal and other developing nations
over the past decades, progress has been uneven
and multiple challenges remain. Despite great
improvements in health in the past 30 years, many
women are yet to benefit from these advances in
early cancer diagnosis and management. Women’s
low literacy levels, cultural and religious factors,
competing health needs, discriminatory feeding
patterns, limited resources, poorly developed health
care services, and limited information on cancer
prevention are contributory. However, with the
rapidly falling cost of genetic testing, the ability to
provide DNA from a stable buccal swab, and with
appropriate training of gynecological health care
providers, there is a potential of extending the benefits
of hereditary cancer diagnosis in Nepal.
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